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(54) LIGHTING SYSTEM FOR PROJECTOR 

(57)Abstract 

PROBLEM TO BE SOLVED: To eliminate an irregular illuminance on 
a screen with a simple configuration, and to achieve an improved 
light usability with low power consumption. 

SOLUTION: Lamps 12a and 12b are each located within reflectors 
20a and 20b made of paraboloid mirrors. Light from the lamps 12a 
and 12b is reflected at the reflectors 20a and 20b, becomes parallel, 
condensed at a convex lens L0 and reflected at a mirror 25. After 
brought into focus by the mirror 25, the light becomes parallel at a 
collimator lens L1 and enters an integrator 21 through a first fly- 
eye lens FL1. Within the integrator 21, the random light is aligned to 
either S-polarized light or P-polarized light through a first lenticular 
LL1, a polarized-light-aligning prism array 22, and a second 
lenticular LL2. The polarized light is reflected at a total reflection 
mirror 17 and illuminates a reflective LCD 2, 3 and 4 through a PBS 
18 and a dichroic prism 8. Reflected image of RGD from a reflective 
LCD 2, 3 and 4 is projected on a screen 10 through a projection 
lens 9. 
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(4, 07 (a) tc^id^. m3<7>fflmmtpt>i&& 

V7U99 — 20&, 20bt7>-7°l 2a, 12bSr 
SfeK2fflil3nt <.V7h'99-20c, 20dt5^ 

ri2c 1 2d) . <&m4mcr>3m^mz£r)m&L 
tz t>?>x'$> s . z <mm^mM<?>%&mt>Mz'z>\ ^x 
03 bw&x'fo&nx-mw*'-tm<t&. 

[0 0 3 5] 07 (b ) fcL ( a ) <K&iftfrbMfzm 
X'fc 9 . 4 «7) y 7 1/ ^ 9-tm± LXWMZtlX^Z 
ZbW*>tp&. zcomz. 07(cj;ix{f, ffiffflMtfj 

Z>Zbi)*iimb%&. 

[003 6] (SQfc<0?BJB2) H8 (a) JS, 
!SW»&^-fHTib 9 , ( b ) ti. (a)c7)LCD 
<nTX*\9 hJt^*f0T'S>5. 08+{:t3(t-l.« : ^- 

[0037] ja8<0!HHJ»li. 7^71 2i: V7\s99 
-2 0X'^fzW-W6z:^t^4 >f-9U—9 2 Hz 

yXFLU$2 77^T^l^yX (JBlUy^-dfA^ 
-LL1, H2Wma7-LL2) FL2i:<DW« 
«H2i:HarC*4. d£T'(4, 0 2 b m% "5 «7tS?lJ 



tot**. 

[0038] *mMcoBM2 ffmrna. as 
wfBkvtimzwoi 1 1 mx-h hcoizn t . »@ < a 9 
tstxmi 0TI&4®) tLtz&iz&h . mm. 09 

TMlfiUiHTJb*. 09Tii. ^/l/-^2 1*9 
*lJ&&»H8tf>JBl UyXFLl tmtTty 

[00 3 9] 09 (b) ii. ( a ) fl>4r*rtI^JWsH 

#T* * J: 5 te* 0 , SO^ftco^T'i 0 ffiflaW^-fW 
*<rk*<TOk&£. 

[00 4 0] 01014. H8<OjBi313R£»»*>9 

>7-bV7u??-$m^xmi&.Lt:mx'&<>). 09k 

SftSOJi. y>Tl 2 a, 12b, 12c, 12dk 
l j71/??-20a, 20b, 20c, 20dbcr>m& 
X\ ftm®J&ff'J?%^Bftcr> yy\s??-i#>yhLX 
ays*? hteUfcjSCT**. B10 (b)(l ( a ) <7) 
tt?&\frt>JifzfflX'$>K). Am<W-?\s9 9—<n—Wfi 

;&»*. 

[0041] z(T)£ot,z, m i otcwu* . ffimnu 

(Ti/l^^yyyiomL^m^Lxm^LX^htcub. J: 

o ^KMciSv^ y-rx'ft?)mm&)&&—m&i±.2 ■£* 

[0042] ±sd.Ltzm9t^xrmi o<wmmt* n 
tto^ni i « L7tH4 <r>Kmm&?°uis ' x ? 

^SOgj^JRSrnyx ? ^-Srk'tcjSffl-f & i k 
T\ ffirSSm^J-ffcSix^^&^tforQ^x^^-k^S 
£fc#T&*. 

[0043] (nm<mm3 > a 1 1«. jspe**) y 7 

yyn 2£ftmtzV7u??-44tz®mmpmm 

®mmpimm4 4X'%8izti. A,rm. ? 

VJ-fisyxLix-ipfmizztix. miyy^TJ 

yXF L 1 zr-ftLX-i yT-fV—? 2 1 JcASfU SI 2 
7 5 -f 7M P yXoft 0 KM Lfc . J6o» 1 1/ V 
f-df.a.5-LLl bftmm<r)W!2Uyi-*x.y--LL 

2 . «t ifzn^zwm.ztLtzmxmn t y xa r w 
2 2%m&zbx\ yyy-uwttfsmtit. tL<«p 
wazmthix. L.cD2 3<z>m*mf-th£5t,zi,tz 

{>OT»5. iridic. 01 1 ^L/dS^S-SSffl 
?- * <T k K «k 0 . {K&MftRH<Z>iS1K£ *3 < T# * k ft 
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[0044] LA»U KOBgBg^^rn^x^ 

*%tSfcft, WTtf>01 2- 

II 1 4 test*" J: 5 *!RBJ3R*JRffl-ri t dOTft* . 
[0045] 111 2fcL 01 \cnyVTb x )7V7 S>~ 

zmmm^xm&Ltcmw%com$mx'h * . £^t 

(4. 2ffltO'j7U-^^-4 5a, 4 5 b <9 ? *> . ftlg^ 
wrv>*. 

[0 04 6] 01 2<D*£\ 'j7l/?^-4 5a, 4 5 
btll 2fflOHHE«P3iii«**fleffl$^T*J>5, 7>-X 
12a, 12 b03WiEMg«P31ii«rCR«$*LT3«US* 
fete**. 2-o<7)^reg* J {3(?-grri> J: a 
?-4 5 a , 4 5 b#Ril3ivO>*. *U££*S/U£« 
a'J^-^pyXLiT'M:?^ mi 7 
v4T4 yXF L l Sr^LT^f y^yi — ^ 2 l (cASif 
USI2:77-f7Ml/ yXoft K> CSX Lfc . 
^ll/yf=Jfa7-LLl kfir*tJEOm21/>'f-^rx5 
-LL2kOSC«7tS?iJryXATl'^ 2 2**ES$ 

[0047] 01 2T'fcfc. 2-9«U7l/;^-4 5a, 

4 5b c7)«^B*«ffi(cMV Lfc** . i> o k * 
< -fS £ k T3 U ^- ? UyXL 1 omfflSr/h§ < § 
ZbWX'%&. 01 2CJ:ix(i". 01 if 

n^h.fzfcm3mMcowm$:4^<x'%&bmz. 
mM&wfo±-t& b^o wmzMix. mmmjxv'b 

iz&^yyx'^mm^mi-mm±^^z t &x° 
* - v&itn&x-mimmMk-th £ k *«riBk * & . 

[0 048] 01 3f4. 01 200J yr-yu-flzPB 

5 k tRIt/ y XA k 2rfigffl LT L^rfiSBJ^Oitt: 
MX-hh. 01 305VX1 2a, 12bi:y7l/?? 
-45a, 4 5b(4. 01 2kl§Itt<0trfflV^TVi|,. 
012kP^rSjS(4. 3y^-?P>-XLl(7)f^cPB 
S 4 6 £ 2 fflttftCC # % Ztl^tUZ^m* 7 V XA 4 
7 Sr^^-i^T P«7tk SflBfcCflWift, k'^» A.*- 
-*fcA/2*4 8«rA*LT. ffi!*^fl3K{C^-r S £ 
k(=i'0«3l5*»i.T3&»4>>f ^t?V-?4 9^Altf- 

01 3T-(±, Ztie><7)ffifit 
<-fhtzth. aV*-?UyXLlco&cr>$ll 

ft*? yrmztt lx%m±X' 9 o ssm $ atzvmx- 
m^x^h. 

[0049] 01 3<7>%£-k0i 2bfsmm. 2ooy 

7^;-45a, 45b (DMA fiS* i- ffi«C«V ^JT 
^tT^S**, &-?k*<-rs,r kT-ny^-^i^x 
L 1 iOmfflSr^? < -t h Z. b tfX'% h . 
[0050] 013 izxtm % 0 1 1 T1# 
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yTX'ftcvt iJffl^Sr-®(^I±$ -ttft Z k ifiX' 

# . wmtv&TffimmMt-tz z t a^uigk % ft . 

COO 5 1] 014 (a) fi, Am^yyTt V7V7 

?-zm^tim i m*mi)>t>M.timffimx'b k> . inn 

(b) 14. (a) ^«5rm*»feJlfe0-Cft*. H14T 

zttMmt. hi 2^>ai stmmcom^ 

COO 5 2] H14TU, AM(b^7U7 7-A 

5 a, 45b, 45c, 45 d^^. 3£5KffiA?>*l»& 

ft. HI 4Oi§£i0l 2fcR«K, 

^< f ft Z k 1'3 U ;>< — ^ U >X*L 1 «OftfflSr/h$ < -T 
ft£k* s T#ft. 

c o o 5 3 ] z<7> x o ^ m 1 4 1 .fctLtf . mmmn 

<Z>/h$ v > 5 >ye>w&& £ 6 tcitK» t X ffil£ Ltz tub , 

x o jsaewcifiv > 5 yzrx'jtcr>mm%)m*—m rsi± £ 

ft i k *i"T«g fc sflr 0 . SWfc^fJ: 0 flSHMma-fW- 
ftdt* s T-#fto H14T'«. V7ls?7—£ 

Amm^xffij&LtzmxwijiLtiifi. 3i%&^ii 5 

coo 54] hi 5(4. hi 2?>m$mt:micr>Bam 
m.ikT'ait^tf-izmmLtzmx'foh. hi s+tctj 

(tft^-f-tt, Hl&il/Hl 2 fc R-flfXttffiSflUcPI 
[ 0 0 5 5 ] Hi 5<Dt§r&. Ulteffi P3M«^ 2fflfflv*fc 

■J 7U-?:J>-4 5 a, 4 5b^l,zWM^tltz^yri 2 
a, 1 2bA»4>$fc£&il43eii % %tl?tl<OV7U77 
-45a, 4 5 bTK»3*U JfcjftfcMfyWfSL 3 'J* 
-^U^XLlTTff^t^il. fl77^T>fyXF 
L 1 Z-frLXJ 2 1 GcAStL, S275^ 

tm uyx^tto^ffiBUr. ?ij*fjs<oisi uy^j. 

5 - L L 1 fc fttt mcom 2 V a 5 - L L 2 fc <7)H 
\,ZffltWtrVXk.T\s4 2 2#EB3;h.. 

1 7TS«R«$*lT, PBS18£tf-U ^ 7 n-f 
•y^ryX-6.8fci<3-€-it-eilOR9iSLCD2, 3, 
4*JiW6. =frRSfSLCD2, 3, 4TRItS*l/S 
RGBtfORHta#t4. ^?n-f7^7'JXA8, PB 
Si 8. &£V15im)s>X9$:irLX7.7V->l 0± 
K&^Sftft. 

COO 5 6] ^tfOi^tc, @1 5fcr«fc;fl(f, /Jn£V>7>- 
7^-tm^tiX^htzib. iV&KMlzSfo^yr 

tfinhti. ftnmm^z-mft±$it&zttf*iffib 



£<3r->T. flKKSSflJKfctfLhS -£4 <! fc tfX'% ft . 
C0057] 

JaiJJMBLfcJ: 5 (c. 1 legBtto 
«Wfc:J:*iHf, HiroR«^«fir< fc i>-~xo9tem8tb 'J 
7 fc <c J: 9 -f-ii-Wt^W^JJHfTfTtcJfe^ 

£j£1"ft fc mz . titcftii Lfc#oeffl 

mtrnzmivisyxmrnrnzti. zomnisyx 
mi&7fr**fr<?mvt t mmQiBx-mm-nBtf.* 
% uzmtmiizttwi-fz,-<X7cmz&n LMmas 

muyxttt. mi^yx^comwuyx^uy 
xz m& l xmifcztL ft fi»wti£tc» 2 <o ^xkme 
a$ix. *nm2couyxm±-<X7tmz&.MLtzim 
^wmuyxi^t. mKoisyxfa^coztiZ'ticou 
yxifift. <o aj-r km?) *$jfim 2couyx^m^Ltz 
mz. m&s^jiscr&mzmirt&xoizmtKLtz&i' 
yxx~%M*fm% j £z>£o\ l zLx^h. zcotztb. n 
X7 v-yiztuftmmt t>wm<**). 
%m\mm^fa±.-th ztizx<o^ mmmttitx-^ 

fto 

c 0 0 5 8 ] mm,2 izimnftwizxtuf. mmo 

tiizimLtzMsffli'yxmmzffit. mti^yx^t 
m&^twzxMnztt i-xtmmmtzmi couyxm 
tfsmzti. znmi^yxmimks^fuco&vit 
teimimx'imm-cbjmRz* Ltzm&tmzftmt 
ft z:a.7tmzwM Ltzmm^m v yxzm l . m 1 <r> 

U y xwlcd^B. u vx<7)# u yx*ffi& LT*3K§ ixft 
ffiBftatcm l cols y^ *7-«!!ili§ iift t ^ 

mzm2<^uy^ *.7-mffsm2ti. micouyx 

W&<r>*lx?tutr>\syxme- *) m-t^co^tim 1 ±5 

£Tfm2<r)uy7-*jL?-m$:mmLizmz. m™^* 
jvcD^^mtthXd^zWMLtzauyxx'^M^m 

mZit&XdlzLX^Z. Zcotzib. fs&%m&x\ X 

7 y -^tfcttft^tf t>tfm< * 0 , aeofifflsws** 

fa_L$- ft £ k i *) . ffi^m^i -fCT# ft . 
C 0 0 5 9 ] M*^3 tciBttwfKBfc: J:*tar» §1 1 wix 

y t ^3Ss^iES-r ft k mz . tMnruxAT 

^^A*3t**-*W«3te{=»i ftffi3^?'J7-y XM.T 

v -i tfiWizWM. ^fix^h<nx\ X7 v—ytztm&m 

mst=tfim<%*). %m\mmmififa±.-thztizx 

0. 1K?iS«^-fbT'$ft. 

c o o 6 o ] it*354 fceftaane i*uf. HmsK^> 
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yx&ts&kJ^ji'CozymizftLxMBmw.iz. 
^junBtt t mmw&x^mm-<r>mk*% ttzm 
istfBfc^sy-f & -KTcmzmm Ltzmm.<mm^ >x 

mcommu yxco&u yxzm& Lxmytztizizmn 
sbc. -i^TtrnzmmLtim^mmuyx^^hm 
2 cr>u yxwisastu m 1 couyxm^cozti^ti 
cn vyxtfft o iti-r^^A^'fji i(r>v yxw& iiiii 

vyXX*%M\*mmZ*thZ:o\,zLX^&. dCDfzib. 
ffi*$rf»j£T\ x? V-ytzM?&m&ttt>tfm<% 

o , %<m m%>mtffo±.-t$> z t iz «t k> . mmmMt 
[oo6i] mMmsizimnftmzzLmz. m&f& 

?hcol^lzftZmh&Mft^®$:ffiz.. %<r>Wm%. 

vzti?ti<7)$^timi)nm-m-z>£oizi$.w.L. z 
nftwizztizmzjtmLfcai'yxzmw.L. 
yx& t ^/ucr>±j/m izft i x mvmmz , 
)^>vcn>mkh mmomxmz m-omttz* l tim 
mmttzftm-t h -<Z7tmzmm Ltzmm^mmu yx 
tt-f&mi<7)i'yxm < mw2ti. zcomicouyx 
m<mwL\s yx<r>&v yxz m& LxmycztizfaWtt 
mz. mi^y^j.^-m i Rm.^ti, zcom \<r> 

■?*x.7-m*mmzti. micouyxwpco^ti^'ti 

m-h x o izmw tti&uyxxmizmm z-tz, x a 

izxo. mmn.-tifcx'%&. 
[0062] msme iztmoftmzxmt . m i 
y**j.y-m.commz. m^mxv x^b-kwmx 
v xk t Z3zmzmmt& t mz , mx^mr v xat 

^ffi$a3t-^3^PJ^A/2fflfflS«&iSSL. 5 
ujtfmz®,w.ZtiX^&cr>x\ xy v-yiz&ii&m 

[0ffi?)»S:l&Bjl] 

[an -®s^K«a^ H B B rD ^-x ? ^-^«EB&«Bg 

[H2 ] h i ohsh^cou y]s7?-i,zw&mmzmm 
L,tzm*7Ftmxhz>* 

[03] ^St^^lO^iStfl^BSBJ^SrlfiBJ-r'i.S 



[ m 4 ] a s e>m?m zmi coKmm&x w^y? 
-iz&mLtimx'hz. 

[05] mscvmBM&zmmimikxaiSiLff-izm 
mttzmxhh. 

[ 0 6 ] 0 3 cowmco >j?u7? -izmrnm zmm i 
^comio^mma v yxzm htzmz^-? mx$> & . 
[07] (a) m3<Dwmm^®.&V7is-7? 

-b yyX*%h\,Z2Wm&\^tzWM&^<tmXh 
*) . ( b ) (i, ( a ) <7)^fa*^jl*:0T-£>&„ 

[08 ] ( a ) 12, -JKB^BSB^Sr^f 0T* 0 . 

( b ) (2 S ( a ) iOLCDCOTX^i? hJt^^^Tfe 

[09 ] ( a ) it. mscr>mmt:^mLcoy yXb U 7 

U^^-^V^MUcIf&O, (b)(i. (a) 

[010] ( a ) 08<7)BlB3^^f! t< ?)5y 7 -i : .j 
7^i7^-^V^«fi£L^0T-fcO. (bHi. 
( a ) ^^rffi]*^Ait0T'*i. „ 

[0ii] mw&cov yistf-izmmmpmrntim 
Ltzmi^rtmx'hh . 

[01 2] 01 ltf05V7'i: U^L-^^-S-ffiScffifflV^ 
[01 3] 01 2<?)^ y^U-^^ZPBSb^^MX 

>j xa bzmm Lxffi& Ltz mw&cDm%mx'$> h „ 

[014] (a) (2. 4mcoyyy°bVy]/7?—zm 

\>^ztemiik*mfrh%.tzimmmxh o . ( b ) 
(a) t«5m*»^jifcEgTai6. 

[0 1 5 ] 0 1 1 O^StS?g B B B To£/x 

[^WIMHJ] 

I SftffiMsir a i^' a; ^ ^~ 
2. 3, 4 KIHLCD 

5, 6. 7 zjyy-'y-t-uyx 

8 ^^n-< -y^TUXA 

9 ®&uyx 

10 x^y-v 

II 'J7P^^- 

1 2 

13 ^K*f5 5- 
14.15 yy^TJ uyx 

16 PBS7M 

17 £Km$.y- 

18 PBS 

19 yry 

2 0 

lo auyx 

Ll n'J^-^l-^X 
FL1 

2 1 >f y'r-XV—S' 

LL 1 ^11/^^5- 
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LL2 g2l/ma7- 
2 2 flBa0fl7* 'J XjUTl^f 
23 LCD 

2 4 RWSiKATo is 3.9 9- 
2 5 

2 6, 2 7 

2 8, 3 0 !)W-l/yX 

2 9, 3 1. 3 2 

33, 34, 3 5 WXTVl 

36, 37, 38 LCDyt7^- 



3 9 ^ -y^T-yX-i, 

4 0 ^S^Xn^'x?:?- 
4 1 a, 4 1 b V^Vlf— 

4 2a, 4 2b ^HaL-VX 
4 4 VW??— 

45a, 4 5b, 45c, 4 5 d U7L-^^- 

46 PBS 

4 7 ^RWX'JXA 

48 A/2«> 

4 9 -< -sv-yv—? 



[HI] 



15] 




16 15 14 
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[HI 0] 
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[01 1] 
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(51) Int. CI. 7 
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F^-A(##) 2H088 EA13 EA14 EA15 EA16 HA13 

HA21 HA23 HA24 HA26 HA28 

MA04 MA06 
2H091 FA41Z LA30 MA07 
5C058 BA05 BA06 BA23 BA26 EA12 

EA13 EA26 EA51 
5C060 BA03 BA09 BC05 EA01 GB08 

HCOl HC09 JA17 JA19 



